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(57) [Abstract] 

[Objective] Be able to acquire permeate even at time of bubblin 
g,development of membrane separation equipment and 
membrane separation method which complex controller do not 
need,can do membrane separation efficiently in inexpensive. 

[Constitution] It can provide permeate outlet 14,15 in both en 
ds of flat membrane 1 1 , respectivepermeate outlet through 
valve, we are connected by suction pump 20, divide intoeach 
permeate outlet side in downward direction of flat membrane 
and alternately we designate thatthe air disperser 26,27 which 
air bubbling it can do is installed as feature, it is a immersion 
type membrane separation equipment. Filling up starting liquid 
inside separation tank 10 of this equipment, doing suction 
filtrationof permeate from permeate outlet of one side of flat 
membrane, with permeate outlet sideof other driving air 
disperser simultaneously, doing air bubbling fromthe bottom, it 
does operation alternately over again of removingthe cake 
which deposits in film surface. 



[#f*f**<DtEa] [Claim(s)] 



/^y>yL5**wiia<iWi*iTL^cttw«i:r 



[Claim 1] It can provide permeate outlet in both ends of flat m 
embrane, respectivepermeate outlet through valve, we are 
connected by suction pump, divide intoeach permeate outlet 
side in downward direction of flat membrane and alternately we 
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designate thatthe air disperser which air bubbling it can do is 
installed as feature, the immersion type membrane separation 
equipment . 

[Claim 2] Immersion type membrane separation equipment w 
hich extent where interval of air dispersing hole of air 
disperserbecomes close in permeate outlet is provided densely, 
states in Claim 1. 

[Claim 3] Filling up starting liquid inside separation tank of im 
mersion type membrane separation equipment which is stated 
inthe Claim 1 doing suction filtration of permeate from 
permeate outlet of one side ofthe flat membrane, with permeate 
outlet side of other driving air dispersersimultaneously, doing air 
bubbling from bottom membrane separation method 
whichdesignates that it does operation alternately over again 
ofremoving cake which deposits in film surface, as feature. 

[Claim 4] Membrane separation method which is stated in Clai 
m 3 which becomes close andfollowing to permeate outlet 
makes amount of air of air bubbling many. 



[0001] 

«®*®B, B*%aBtt£GJ:U***aHMttt»J: 
I8f So 



[0002] 
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aata«)aHlcft4BB±a)^-*a*-e#4*£lt*<i:< L 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards immersi 
on type membrane separation equipment which separates 
suspension in waste waterefficiently immersion type membrane 
separation equipment , especially, due to precision filtration 
membrane and ultrafiltration membrane etcand membrane 
separation method which uses this. 

[0002] 

[Prior Art] Recently, membrane separation, not only a solid-liq 
uid separation of production line of chemical andthe foodstuff 
attendant upon technology development, is applied by 
theproduction of service water, recovery, tap water , 
mediumwater of organic substance from wastewater and solid- 
liquid separation of sewagefurthermore has been about to be 
applied to also sewage and industrial waste watertreatment 
widely. As, tubular and plate or other membrane are used by 
membrane module for conventional membrane separation 
equipment , whilein inside of this membrane module pressurizing 
starting liquid with pump,supply, without transmitting 
membrane, liquid circulation system that is adoptedsupplies 
starting liquid which is discharged to inside of membrane 
moduleagain. With this liquid circulation system, it decreases 
cake layer on film surface which becomes thecause of filtration 
resistance as much as possible, in order to keep filtered 
amountuniformly, recycle quantity of starting liquid increasing 
with pump, it makesthe film surface flux quick. 
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[0003] But, when recycle quantity of starting liquid is made ma 
ny, because membrane module ispressurized, plugging of 
membrane becomes easy to occur, pressure lossbecomes high, it 
reaches point where filtered amount decreases. In addition, 
recycle quantity of starting liquid reaches to approximately 
lOOtimesof filtered amount, operating cost becomes high, 
this has made application to waste water treatment which it tries 
totreat with low running cost difficult. 

[0004] However, while recently, soaking membrane in starting 
liquid tank, total amount theimmersion system which is filtered 
is developed As for this instead of not giving flow of starting 
liquid on film surface,controling accumulation of cake to film 
surface by filteringwith pressure difference between membrane 
which is lower than liquid circulation system, withthe system 
which it filters, driving low power is possible. In addition, 
structure because of simple there is a benefit that 
themaintenance is easy. In order to filter, pressure difference 
is caused between membrane,the plugging it is less than 
pressurization system, soaks membrane only it has thesuction 
type is mainly used for starting liquid tank from fact that, cake 
which deposits on film surface is exfoliated from air dispersing 
tube or air dispersing platewhich is provided in bottom of 
membrane by bubbling doing theair in intermittent or 
continuous. When doing this bubbling, from fact that it is 
thought that cakeis kept on film surface, by absoiption, method 
which usually, temporarily stops suction filtration is more 
desirable. But, it needs many membrane surface area because 
cannot stop suction filtration for the bubbling, from fact that 
permeate is not acquired to this time, effective filtration 
cannot supply this, is connected to rise of cost, furthermore 
problem where complex control in order bubbling todo becomes 
necessary it was. 

[0005] 

[Problems to be Solved by the Invention] This invention be abl 
e to acquire permeate even at time of bubbling,the complex 
controller immersion type membrane separation equipment 
which can not need, do membrane separation efficiently inthe 
inexpensive, It designates that membrane separation method 
which uses this are offeredas object. 

[0006] 

[Means to Solve the Problems] In order to observe plugging stat 
e of membrane of immersion type membrane separation 
equipment, both surfaces ofthe support mesh was covered with 
precision filtration membrane, way it shows in Figure 2, 
fromthe bottom that bubbling permeate outlet was provided in 
upper part it ispossible, starting liquid of inorganic type suction 
filtration was done. After filtering, air bubbling doing from 
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bottom of flat membrane,the cake which has deposited on film 
surface it peeled off. As and membrane when filtration 
resistance of cutout and membrane wasmeasured in long 
direction, shown in Figure 3, you could see tendencywhere 
extent which is close to permeate outlet it is high, leaves 
andfollowing filtration resistance, decreases. From this, as for 
filtered amount, extent which is close to the permeate outlet it 
is many, about place where distance is left from the permeate 
outlet it understood that it is not utilized effectively. In 
addition, about place where it is left from permeate outlet from 
this because it is not absorbed, when cake on film surface itis 
easy to peel off from vicinity of permeate outlet, knowledge 
wasacquired. 

[0007] Then, providing permeate outlet in both ends side, each 
suction filtration itdoes alternately and when having absorbed 
from permeate outlet of one side,only film surface of portion 
which if is close to permeate outlet of the other does air 
bubbling, without stopping suction filtration, fact that thecake 
on film surface it is possible, to peel off, effective use it 
ispossible film surface was discovered. It is something which 
completes this invention on basis of this knowledge. 

[0008] As for immersion type membrane separation equipment 
of namely, this invention, it can provide permeate outlet in 
both endsof flat membrane, respective permeate outlet through 
valve, we are connectedby suction pump, divide into each 
permeate outlet side in downward direction of flat membrane 
andalternately we designate that air disperser which air bubbling 
it can do isinstalled as feature. 

[0009] As for this invention furthermore, Filling up starting liqu 
id inside separation tank of above-mentioned immersion type 
membrane separation equipment,doing suction filtration of 
permeate from permeate outlet of one side of flat membrane, 
with permeate outlet side of other driving air disperser 
simultaneously and doingthe air bubbling from bottom it is 
something which designates that it doesthe operation 
alternately over again of removing cake whichdeposits in film 
surface, as feature, offers membrane separation method. 

[0010] 

[Working Example(s)] Next, referring to drawing, you explain 
this invention in detail on thebasis of Working Example. 
Figure 1 is system diagram of immersion type membrane 
separation equipment which shows one Working Example of 
the this invention. It is something which flat membrane 1 1 
which is used here, this multiple sheet thepotting after doing, 
that tries covers both sides of membrane supporting mesh with 
thefiltration membrane, arranges in equal spacing, cuts off both 
end edges with such as synthetic resin,provides permeate outlet 
14 and 1 5 with such as vinyl chloride and can remove onlythe 
permeate. 12 and 13 are membrane seal. 
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[001 1] flat membrane 1 1 multiple sheet arranging parallel, is so 
aked in separation tank 10 in themembrane separation 
equipment which is shown in Figure 1 . In order for gas bubble of 
air to reach to entire membrane in bottom of flat membrane 1 1 , 
air dispersion tube 26 and 27 are provided multiple parallelwith 
flat membrane 1 1, but it is divided on permeate outlet 14 side, 
and permeate outlet 15 side as forthe air from blower 23, try to 
be able to supply optionally onwhichever side with 
electromagnetic valve 24 and 25. In addition, on permeate 
outlet 14 side and permeate outlet 15 side respectively provide 
theelectromagnetic valve 2 1 and 2 2 try to be able remove 
permeate from whichever side. 

[0012] When membrane separation is done making use of mem 
brane separation equipment which is shown in theFigure 1, first, 
supplying starting liquid which includes suspension from the 
starting liquid inlet 16, after satisfying inside separation tank 10, 
starting liquid it circulatesthrough starting liquid circulation 
outlet 17. Next, working suction pump 20, suction filtration it 
does from permeate outlet 14 side electromagnetic valve 
21 with opening and electromagnetic valve 22 as closing, 
suction of this time is measured by pressure gauge 30. While 
suspension in starting liquid depositing on flat membrane 1 one 
surface of permeate outlet 14 sidewith suction filtration, 
accumulating it becomes cake layer. At this time, working 
blower 23, air bubbling it does from air dispersion tube 27 
ofpermeate outlet 15 side with electromagnetic valve 24 in air 
pipe as opening, with electromagnetic valve 25 asclosing, 
removes cake on flat membrane 1 one surface of permeate 
outlet 15 side. 

[0013] When it can recognize optional passage of time , or deer 
ease of pressure differencebetween membrane or decrease of 
permeant amount, suction filtration it doespermeate outlet 15 
side electromagnetic valve 21 with closing and electromagnetic 
valve 22 as opening. This time in same way as description 
above becoming cake layer onthe flat membrane 1 one surface 
of permeate outlet 15 side, it accumulates suspension in starting 
liquid. When electromagnetic valve 21 closing and 
electromagnetic valve 22 are designated as opening, 
simultaneously air bubbling it does from air dispersion tube 26 of 
permeate outlet 14 side with theelectromagnetic valve 24 in air 
pipe as closing, with electromagnetic valve 25 as opening, can 
removethe cake on flat membrane 1 one surface of permeate 
outlet 14 side. 

[0014] This way, if membrane separation equipment of this inv 
ention is used, it absorbs permeate, onpermeate outlet 14 side 
and permeate outlet 15 side alternately over again always it 
removes thecake which deposits in flat membrane 1 1 without 
stopping suction filtration by theair bubbling doing flat 
membrane 1 one surface side which does not absorb permeate. 
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With above-mentioned Working Example, it provided air 
dispersion tube 26 and 27for air bubbling, parallel to flat 
membrane 1 1, but in order flat membrane 1 1 to cross,it is 
possible to arrange. In addition, making use of dispersing ball 
and air dispersing plate etc not just the air dispersion tube in 
flat membrane evenly air spreads that should have tried. 

[001 5] In addition, can supply air to flat membrane, to do with 
variousmethod. When embodiment is listed, amount of 
permeation as extent which from result ofthe Figure 3 is close 
to permeate outlet from many thing, shown in Figure 1, being 
parallel to flat membrane, when air dispersion tube is provided, 
as shown inthe Figure 4, may adjust distribution of amount of 
air with interval ofthe air dispersing hole 40 of extent air 
dispersion tube which is close to permeate outlet as dense. In 
addition, when air dispersion tube flat membrane it is 
orthogonal, as shown inthe Figure 5, providing amount of air 
adjusting valve 41 in each of air dispersion tube, it enlarges 
theopen degree of extent valve which is close to permeate 
outlet, or as shown inthe Figure 6, it is possible to adjust 
distribution of amount of air withthe or other method which 
makes interval of air dispersing hole 40 of extent and air 
dispersion tubewhich are close to permeate outlet dense. 

[0016] 

[Effects of the Invention] According to this invention, simply 
with equipment, it is possible alwaysto remove cake on film 
surface without stopping suction filtration, to do themembrane 
separation efficiently with low cost it is possible suspension in 
waste solutionwhich includes suspension. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a system diagram of immersion type membrane s 
eparation equipment which shows one Working Example of this 
invention. 

[Figure 2] It is a explanatory diagram of immersion type flat me 
mbrane separation experiment equipment in order to verify 
filtration resistance of membrane. 

[Figure 3] It is a graph which shows relationship between distanc 
e and thefiltration resistance from permeate outlet of 
membrane. 

[Figure 4] It is a explanatory diagram which shows one example 
of air disperser which it can use forthe membrane separation 
equipment of this invention. 

[Figure 5] It is a explanatory diagram which shows another exa 
mple'of air disperser which it canuse for membrane separation 
equipment of this invention. 
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ttWErt?fc ; &o mple of air disperser which it canuse for membrane separation 

equipment of this invention. 
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[Figure 5] 
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[Figure 6] 
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